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ThredPurpleAirPAll sensors that were previously evaluated for their performanceiin
(deployment period: 12/08/2016 to 01/26/2017) under ambient environmental ¢
now been evaluated irSbeth Coast AQMDemistry Laboratory under controlled
aerosol concentration/size range, temperature, and relative humidity.

PurpleAilPAll @ nodes tested GRIMMréf. method for PMind PM.mass:

U Particle sensorsfical; neGREN (model (i Optical particle counter
PMS 5003wo identical sensors per node) (i FEM Pl

U Each sensor reports;FNY 5 PM,mass u Uses proprietary algorithms to cal@ule
concentration (u§fm PM, PM 5 and PMmass conc. fro

U Time resolution:-S&c particle number measurements

U Unit cost: ~$200 U Cost: ~$25,000

U Units IDs: Node #1 (8464a, 8464b); Node #2
(cc53a, cc53b); Node #3 (d688a, d688h]ISLAPS 332fle{. method for Plymass:

U Aerodynamic particle sizer

U Measures particles from 28 {am

U Usesa patentedjoublecrest optical
system for unmatched seategracy

U Cost: ~$50,000
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PurpleARAll vs GRIMM
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EachPurpleAiPAll nodes contains two identical raw sensors,ad@mdiielfor a PM

concentration ramping experiment, aanslossensdrhad excellent coefficient of
determination with>R0.99.

However, sendoreported 183% higher Rhass concentration than sexdidr

In order to strictly follow th&REX laboratory evaluation protocol, only data frongth
threeasensors is considered in determining evaluation parameters.
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PurpleAir PA-Il PM, vs GRIMM (mass conc.: 20 AC, 40%) Coefficient of Determinatio
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Average of 3 PA-II units (ug/m?3)

APAIll sensors showed very
strong correlationehGRIMM

PM mass conc. {R 0.99)
A Over the full Ribncentration range testdd %g/n¥), between-075¢eg/n3.

the three P\ sensors tracked well with the concentr%t\i
variation recorded by GRIMM.
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BRII sensors underestimat
the GRIMM Rhass conc.




PN} Accuracy:AWvs GRIMM

A Accuracy (28 and 40% RH)

Steady State Sensor mean GRIMM Accuracy

(#) (Hg/m?) (Hg/m?) (%)
12.6 11.0 85.2

29.0 30.7 94.5
53.0 69.8 76.0
87.9 120.8 2.7
120.5 172.6 69.8

A ThePurpleARAII sensors showed gaoduracy compare@GRIMM P)dver the concentration
range of-075 pg/mat 208C and 40% RH.-RAensors had better accurac§s®@$ at lower PM
concentration ¢30 pug/rf). PurpleAlPAl | sensors6 accuragmasdecr
conc. was betweerl7® pg/m

PAl| DattaFRecevenyanokHioiel varalility

A Datarecovery for Riass concentration from 8464a, cc53a, and b688a were 95.9%, 96/6%,

A Low PImeasurement variations were observed among thél tinnés. PA




PN} PrecisiorPurpléARAl

A Precision (Effect of ebhc., Temperature and Relative Humidity)
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A Overall, the three-IP8ensors showed high precision for most of the combinations of low, me
PM conc., T, and RH.

A At low PMmass conand 5C/15%RH, precision was lower for both the sensors and the GRIM
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PurpleARPAIl vs FEM GRIMM




semsoia vs b cCompadassnn

A PurpleAPAIl contains two raw sensors in each unit, denotedror a PM
concentration ramping experiment, sansosensdrhad excellent coefficient of

determination with>R0.99.

However, sendoreported 137% higher Blymass concentration than serdidr

In order to strictly follow th& REX laboratory evaluation protocol, only data fro
threeasensors is considered in determining evaluation parameters.




